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imumizrjjz i-jm zoos 

w m m 

[0002] T/^^V (i/T/V^T^y) iX^Wu T^S^^AJ-T/^^^^f-^y = 

[0003] ±fB<DT/V=tdrV/Nnv'^^(D$^^75-^br(*, ^#fT-^CI^l (J. Am. Ch 

em. Soc. , 68^, 70^— v?, 1946^)Mt/^##fF^C^2(Khimiya i Indus! 
riya, 6-5§% 248^<— i?, 1983^) (C*5V^"C, Th7?W^>bT/^=i— 

[0004] Lj&^LJfctfSfc, ^^ffcSCifclfc^-C, ^h7^o->7yi7!l>l'7Aa- 

hVTV/i'tt^?vv^7>$:ttf&MtLxn£?b1r&mWl&ftlz 
[0005] £fc, ##IT-:fciS*2K:*3^-CJ*, H^flyfc^lBtt^W-e***, fr*jj;VTzf 



WO 2005/026180 



1 



PCT/JP2004/012839 



m m m 

[0003] ±lE<^T^^^NDi/^^$^ag^tLTtt, fete, #¥?WrX1$kl 0. Am. Ch 
em. Soc. , 68^, 70^— v?, 1946^)MU ? ^#^fP35:^2(Khimiya i Indust 
riya, 6^, 248^— >>, 1983^) {C^WC, r^^on^yiT/^- /V-SrKJ^* 

[0004] L^LfttfSfc. ^frotgU^l^T. ^h^nni/^irTy^T/i^— zi^fl^ 
[0005] &mtXWi2\z.&\, ^»^#*m«er4?F W-C*>**s, trSXAsTyf 
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[0006] — #fr«l (#|ll^5-310751^k$8)i-:i^-Cte, Trf^anv'^ixh 

2 

-Cb*5o H Ot^^^^te, ^^oJS^h^^ib*^^ H O^AUt 

2 2 

2 

[0007] ^bfC^nnhy^h^>v'7^(-oV>-C«, ##fFl£itfc3 (Zhurnal Obshchei 
Khimii, 65#, 1142^— £?, 1995^) JC*3V^T, 0. 02—1. 0wt%<£>^7— ^ 

. CISKOEt) ^^3|Sf^^<^Cl^S2ptC-r5tSi^90%©lt5l^-e#^Swt^ 

3 
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[0008] ^^fT^Cfi^4(Trudy Instituta -Moskovskii Khimiko-Tekhnokogc 

heskii Institut imeni D. I. Mendeleeva (1972), No. 70 140-2){Ui, CI 
Si(OEt) tEt NHtZRf&ZltXEt NSi(OEt) i>mbthZZbl)m&t$nX\<^ 0 

3 2 2 3 

- B.cisKOEt) %mmmmirz>-bte'j>tefrb~? mmmtkz^&z. 

3 

Rx$m*m*m>bteznm&&&mMMm\ #§ios57-633io-i-^$B 

(#^^2), ^P^Bg57-63311^^(#fT^3), #P^B§58-83016^# 
(#fF»4) .#F^Dg59-58O10^^(#f^^5) , ^P^PS60-44507^# 
(#fT^6)^tli#:#<Ji^$tl,rv^ 0 JEfc* #^BS62-11705-^^(#fP 
^7), #F^Dg63-223008^#(#fF^C^8), ^rJD§63-259807-^-^(^ 

fr-:$asfc9), ^m^^^^mm^xmo) , mm^-4-202505^n(w 

fF^ll),#F ? i¥4-370103^#(#rF^:Ml2)/^^{i, mT-^^ib-C 
tf, #F?l 5 F2-84404-i-^# (#fF^Cfi^l3) T^>^n^>^/VT/l^/W^I>^> 

ftV\ £fc, #§|Bg63-223008^^(#fr-^:mi4)-e«7K*W^^^g.^ 

[0010] #^^9-40714^^ (#1^X^15) (Cfifll^T^y^S^-r^T^^^ 
v-^Wk^#)^^tbV>§ 0 #^¥8-3215^^(«|#fro5:^16), 4#F^¥ 

8-10001 9-%tem mmcm d . &m ¥8-1575 1 mwxmis) khu 
^(Dm&mtmmzftx^^fr. m^m^^^^m^^^x^-ri^hmsix 

^Z&mxfetefa^tie ii#F^¥8-i43620^#(4#rF^:^i9)(c}i, m^- 
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[0011] #IB¥8-120021^^(#W^20), #||^8-143621^#(#fF^:^2 

[ooi2] ttttz<Dm*m*fr&m\s^te&mmm%ktt. mmm^&fe&. nwmm. 

[ooi3] g»j<wk ^w^^pjn^bfcwtts^^-e^^ m&<Dmmik. m 

7km^#^<D^^%kM$:m*<^bt)m^x&z> 0 Mfcmaz. a-^y^m 
&fo<Dft+A*mmirttfr\z&m&mMtLX7km%:n&%k f^^-frs- t& 

, %i£±. mmm(D&zm&mwxte7kmftm*m<ti:z>Mmx\ m&umzT 
[0014] *fc, ±m^vtcmm^m<t^-m^ -m^v^-^nm^(Dmm^m 
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[0015] ttffcfcttl: #§1^5-310751-^^ 
#f^fi)t2:#^Dg57-63310-^^ 
#fT-^Ci^3 : # ffl Bg 5 7-6 33 1 1 ^AWl 
#fF^4 : #H§Bg58-83016-^$B 
#rp^5:#|gBS59-58010^$B 
^f^iStf : #PgBg60-44507^# 
#fF:£iK7 : #g|Bg62-l 1705-?H^8 
#fP^C^8 : #^Bg63-223008^$R 
#fF^9:#^B§63-259807^-^ 
#f^SfelO:#^sp2-84404^^ 
^W^Cittl 1 : #^^4-202505-^-^ 
#IT-»12 : #^5p4-370103^$g 
#fF:«13 : #^^2-84404^^ 
#f«i^l4:#^Bg63-223008-8-^ 
#1*F JOtikl 5 : &W ¥-9-407 14-^<£# 

m^mie •. #^¥8-32 1 

#W»17:#^5i?-8-100019^# 
#f^i^l8: #^^8-1 5751 9^$B 
#§^^19: #^¥8-143620-^-^ 
^f^it^O : <WM ¥8-1 2002 1 
#W»21:#^¥8-143621-^-^ 
#f«^22: #^¥8-231663-^-^ 

##fF^Cifcl:J. Am. Chem. Soc. , 68#, 70-<— *?, 1946<^ 
^#fF^Ci^2:Khimiya i Induslriya, 6-5§-, 248^— 1983^ 
^#fF;£i&3: (Zhurnal Obshchei Khimii, 65^, 1142-^— Z?, 1995^) 
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^WfPFJCffik'i: Trudy Instituta — Moskovskii Khimiko— Tekhnokogcheskii 
Institut imeni D. I. Mendeleeva (1972), No. 70 140-2 

[ooi6] *&wn, ±m*ttft&<DT/i'=*i's^>Ts<DMmtt<Dmmj&tt&u v 
[0017] Tfcmwz, ±mutUM<oT/^^y (i^r/v^rsy) ^^(Dwmxm&mm 

[0018] *mmte, ±$z(du%:<d a -^ruyr^^f^m^u^. 

[0019] ±ia^io s ffy&mffcrz>it)t>. -^mm^m^KDhUT/v^^tny^^m 

it^&Ji>^19T^$tt5^^^^h^ND^>'<t'fb20-C^$n^h7T^ 
T^S/^^T{b21^$ttShyT^3^^Nn^7^#5hyT/V==3r^Nni/ 

[0020] Mb 19] 



S i X 4 
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[0021] tffc20] 

S i (OR 1 ) 4 



[0022] Wk21] 



XS i (OR 1 ) 3 
(fib, X«/NPy>. R 1 tt«*»l~6 

[0023] ±§E3lltf> S WSrSl^'f «il^5l2©hy7/^^-/^D>'7 

[0024] Mb22] 

S i X 4 

(fib, xttAoy>T*a.) 



[0025] Wb23] 



R'OH 

(fib, R'tt«*» 1~6 Oittfb**a-C**.) 

[0026] Mb24] 



XS i (OR 1 ) 3 

(fib, xttADy>T-*o, R i «ei*»[i-6<7p^b7K*an?**.) 
[0027] ±Mm2<D g wsrau^-rsfc*, ^m^m^hVT/^^x^T/^^r 
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[0028] Dfb25] 

R 2 R 3 NH 

({B.U R 2 «^^l~l 2 (D&zi&mm, R 3 Kltl~12ro 

[0029] Mb26] 

R 2 R 3 NS i (OR 1 ) 3 

«&U R 1 ti^gc 1 - 6 <£>B*{t7Ks!tS, R 2 IJ^1~120 
^kTK^S. R 3 itmmWc 1 ~ 1 2 (D^bTK^STS -5. ) 

[0030] ±we^3(D s ^mm^^mi(Da-^y^><Dm^x 

[0031] Mb27] 

S i (OR 1 ) 3 R 2 

(fib, R 1 fi^m^ 1 ~ 6 <D£Ht7j<Sftg, R 2 ll^gc 1-12 (D^t^m& 
, ?K^-^t^3feiCl~ 1 2 W^bTK^S— D^NM^±tCig-&UfcT^yS 

[0032] Wb28] 

S i R 3 4 

({0.U R 3 ii^tl~607;^ + yS. KiSl~l20^t*iS« 
/KS-Otj^mm 1-12 (D^b7jc^S-O^Nj!l^±('^-&bfcTS y 
Kitl~l 2 OlSMbTkSS-^ (-O0^b7KmS«|Wl-X«^^TfeS 

<au {b2 7 <h^t2 8«ib]— ffc£4re&^o ) 

[0033] £fc, ±§BSil3<D g «J^it^-rSfc*, -^mn\Z.^b%2(D a -j-U7^<D3L&X 
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[0034] Wb29] 

S i (OR 1 ) 3 (N R 4 R 5 ) 

(§1, R 1 W^tTK^S^^L. R 4 2<7)R{fc 

TK^SXtt^^SRL. R 5 «w^SScl~l 2 ^^bTKma^r/K-r. ) 

[0035] Dft30] 

S i (R 6 ) „ (N R 7 R 8 ) 4 _ n 

T&<3, R 8 lffl-Ti6^Tt)^TfcS<, R 7 te£*?5t& 1 - 1 2 ©^t?K 
s!ig£^U R 8 «k^1~1 2cDi^<b7KmSTabS. niil~2M4TJ5 
5. ) 

[0036] &/c, _kta£?3<D @ «)^^-t-2)fcfe, *^PJ t£<&5£!30 a -^ruy^XDM^X 
[0037] Dfb35] 

XS i (OR 1 ) 3 

(111, XfiAny*>T&0, RHi^itl~4<Z)^k7K^S-e$)?>c) 

[0038] Wt:36] 

R 2 R 3 NH 

(fit, R 2 ttK$tl~ 1 2 W^bTK^*. R 3 U^$fel~12© 

[0039] 

[0040] ^W\Z&%hVT;^*i/^vis^<DmmXmz£th\-£^ y\)T>V=i^y,^sy 
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[0041] ^mm^m^h})r/^^(^T^/vTxy)^y>(Dm^mi^ti^. mjtvu 

[0042] £fc. *&wiz$>tfz>temf&ftte, T^m^^^tm^ m^mmm<. 
mmmm<. &l mMmm&<D^^a-*uy^m&fr&£mmm-rz-t 

[0043] miwmM<Dmm^<DmmMmRxfM^m^-r^tJ-^-hx^ 0 

\M2yj^;vT^(O^^^Y^X^ 0 

m5YJ^^T^;VV^V*i/^7Z/<D^tt^?b/i'XlbZ> 0 
[IH6]t^ (i/^sVTS. A i^^h^y^^<D^r^^W^Xh^o 

mi^^^b^y^>^^<D-^^^h/^xh^> 0 

[0044] S](DMJ7;V3^>/NPv-7y«Dl^fe 

[0045] ^OX^MTYyT^^y^T^^^X, Rl«, fkm'&l — 6, #mX«2 
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h^-iso-^n^^y^ 7h?-n-7h**siS?>* ^h^-tert-^^^i^^ 
[0046] ^10hyT/W3^^ni^^<z>3Kig**feW:, «f«ESrfflV^<Tfc5ifi : i-5*s % J5jC 
4B£\ $»LTte, n-^^ly, n-^zf^, v^fvi^-TVW&if^ 

[0047] m<DYVT/^^^u^>-(Dm^^^m^m\f^T^—M^ <bi9 

[0048] [#1] 

nROH+S i X 4 ^X (4 _ n) S i (OR) n + nHX (n=l-4) 
[0049] <bl9T^$tt^b^M3^>- x jk20X»7!<£ftZ> : Th7T/V=i3ri/^ : 7>R 

(om&totL-xte&mz.m&^z 0 z<DBLjfcm&mz.x skor) (m=o-4 

(4-m) m 

)*^S¥t»jS^^aS«l$tb5o ^Ub^n^fbfcStt^ft&X Si (OR 

(4-m) 

) (m=o-4) (DttK&mzj$v&thtcMmftm*&u ^(o^m^mm-r^t^ 

m 

[0050] ^bl9T^$^^h^^^iX7>'<!;<b20r^$^^h7T^^^^>9^O^/VJt 
«\ M^-e^bfe^W^k^^^*5V^, 1:2. 6-1:3. 8jW*LC1:3. 
0—1:3. 4*SJ:*)»*b<, #(a:3i%^V^ ■f'&^^h^T/^^^^^W 

^ffl^/vft^^h^Nni/7^^ffl^^Ao3^J;«?t>#v^i:^W*Uv^ 
[0051] lx^^ffli--5T/l'=i— /KDftfi, fcl9X*X<£1lZ)X'J<£fiZ>'rb : 7s^> : 7^R 
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mt20X^ZM^h7T/\'^^*yTs(DSmM.\Z.tt\^X, £P£lXi*5— 50mol 
%T*fc«9, $P>tC$fiL<{ilO— 30mol%-Cfc6„ ^<t^^/Hft^^V>i 1 R^^il 

[0052] ^l(7)^UT/^3^^^^^^(D^it^^^fe{CjoV^-C, ^J&MJgte, -20-80°C^ 
. 05—6. Ohr^#?£U/\ 

[0053] ^m<Dm2<DhVT;^^y^y ; 7^(Dm^^m V ^;ft3te22T^£;ft;5 

[0054] ik23X*m&thZ>T/U=i— /^^joV^r. Rite, ^3$t^l-6, #mXte2-6, 

*L<«2-40^^7k^*-CfeS 0 ^23-C^^^T/^— /Vi:b-C^, ^/-/K 

iW>-e#*. B»£r/BV v 5#£\ M££LTte, n-^MJ-^ n-^^^, M^>, 
[0056] >fb22^77:$tL5^h^^D^^^b23-e^:$^T/^— ^<t£>Ix/&f*3l 

^j^-cfc«9, ±iEfci{3i^o-c/>ny >4k&m&&±~r : e>o ^<DB.foiz£<om&<D 

^22T^$n^h^^Di/^^{i, X Si(OR) (m=0-4)/5 5 ^¥iM 

(4— m) m 

t-^^tb^o ^^Lfc/NO^V^TkmfctL^X Si (OR) (m = 0-4)£>*l£ 

(4— m) m 

[0057] /Nny^b7K3tlOKf&«fe^O^»W:©fKiKJSt?fcS, ft^ifc^RJfc* 
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&&u*&tttzz.k\c£<Os ftw*#mmw:&m^-r. Bc&izm&&im&mw 

[0058] mS&mSLtt* -5O-4O'CaS0SL< % -20~30^3&S4^fc?j^&4»£i&S5LfcV > 
[0059] S^NF^fiil^O. 25—72hrX^h7/^>T^&£TfT/V=i~-/l'te£Xfm-m<D 

mmtm. ^xx^^um^ti^^xmrnx^. o. 25-3hrt-r^^w*bv\ 

&tCs m^Xtiit, -20— 5°CX0. 25— 24hrj£j&Lfc#. 10—30^0. 25— 

72hr£OS1-5^tfW£U> >„ 
[0060] ^22Ws^tL^h^^ne/^V^t23^$n^Ty^— /WCD^/l-lt-a-fi, 1:2. 

6—1:3. 3tfS$mX, 1:2. 8—1:3. l«SiO#*U\ 
[0061] h!2ZZk5±^ (i?7;^7^) i^y<o»3&^fe 

[0062] *»Wlcfii*hyr/i^^(i^y^vT^)^>o3R^ftlc*5V^, 4b25 
T^^ttSi^T/V^T^^irbTfi, So^/VT^ v^^vUT^, 'W^7^ 
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[0063] i£25Ttt£iri&i?TA**Jl'7$>lC.&\i*Xs R z RTm 3 temm%Ll— 12, #f£L<f3: 

,SJ^^±9^i-^^^ny^b7K^^fflffit*^r^^pjo^25r^$^^T 

^<b^-C^5o SJSm^tt, -20-200 c C^W*b<, 0-120 < Ci&S«J:»3#*L<, 

TfToTt>&V\ fcfcV$mteO. 25— l20hrk-$-Z>^b&X*%. 0. 25— 3hr^$f*U 
[0064] Sl5TM2g) tt -^7^(DMl!j:M^fflteI^M 

, >fb27(DR 1 (4^*icl-6, ^L<H2-6^{k7k^-e$>9, ^3*fifcl-6<7^ 
n-^nfcVv^ -fy^ufcVi^ n-/f;H, -fyy^/VS, t-^^/Vg 
[0065] ^27^*5V^R 2 «, ^^l-12(D^k7kmS, *^-O^Pif ifcl-12(D^ 

«ms-o^ N ^_h^^-bfcT^ysx(i^^i-i2(D^t:7Kmg-o( 
z>o McfcMtisXiz, y^yy^. if/vs, r/ntv^ ^^r^ym, e^y^T^y 

^ntVl'T?:/^. y^vWi-T/ufcVVT^/g, y^-yWy^nbVl^T^yS, 1, 2, 3, 4 
-7^fcKn3vy/vg, 1, 2, 3, 4-^h7tKn^ydfyi;/^S N /N 0 -tKndryy/^, 

[0066] &mwiz&z>miRxfm2<D a-*u7^<Dm&xfe&m&mmi&<Dmm)&'ft 

(CjoV^-C, ^27X»33T^^$tt5*m^m^-^^^i!bT}i, vW/VT5/ 
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n-^nfcV^T5/hy^h3->->7>\ t-Zf^/VTKJVO^b^y'yyy, ^jUn-zfv 

^vr^/bv^-b^y^vy, ^/wy:/ntvwT5yhy^h^v'v'^ rw^-/^ 
y^^T^bvtb^^yyytfmf btiZo ^h^m^m^m 
Coo67] *fc, ^28Xf434-e*^$tt5*a^-r^'fb^^i^^<bur«, tr* (vW/^t? 

t?;*T5/v^>\ "rby^b^y-yyy, yby^b^r^yyy. ybyn-^n^^Uyy 

. yby^yyvtf^y^yy. "rYyn-yv^yyy, yby^yyb^y-yyy, Tby 

s--?b*cl/^yy, ybyt-^b^^yy^<DybyT/V^^y-yyy, ^/UbV^b 

v^-b^y^yy, y^b^-yy=^b^yyyy, ^/wj^b^yjb^y-yyy, bv^b 
^-y^b^y^y. ^/ubv^-b^-^yyy, y^^r^/y^b^y^b^y-yyy 

coo68] ^mw^mzmiRv^n a -tv7^oi^i4#i^ffl«^ttM^ 

(c*5v^r, mmt277b^34x-^th^y9y^^n. it3ix^Myby^ 

/Vrn=^>/Nn^^£Lfct£te34T^£n^ 

x^-j^-r^t^x^^ ^(D&&<Dik3ix^£frL%Tb7/^y7ybik32X7F&nz> 
TbyT/^^yi/yy^&fcfe, mmm<D^yxn ft;bH£-£;$ s #f £i> \ 
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[0069] Wk31] 



S i X 4 



[0070] Wfc32] 

S i (OR 1 ) « 

«&U R 1 1 ~ 6 . «fF$L<«2~6 0Kfb**»T**.> 

[0071] ML33] 

XS i (OR 1 ) 3 

[0072] Wb34] 

R 2 R 3 NH 

[0073] *»Wtcff5*l.Rt«R2© a-*>7^©a^Xtt#fi^««l©ftbllErifc4> 

ifcsftS-etS. 'CO^f, |^^{^k^(^^^T^)^h^i/^^T^hy^(v ? ^ 
[0074] ^3(D a-iW7^(Df ^IfttMffltttottM^ 

„ ^b35^$tb^hyT/^^^Nn^^^l:36^$H5^r/V^^T5:^tC»S 

j&M-S-^j&frtt:, *i|Sttt»i-t-S-^*<fflv^t^"e#5. Mx-te. xsiCOR 1 ) tR 

3 

3 
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, n-7"f;n, -ryy^/ug, t-^/us, s-y^m^^mif btiz> 0 mm* 

[0076] fc35X^£tl%hVTsV=i3ci/^vi/7>-iZio\;^X, Xte, /M3^>"efc9, ^Wl^S 

[0077] ^36-C^$^v5^T7^^T^^^oV^T, R 2 XttR 3 «^*^Cl-120^^7K* 
o Aft^LTtty^/i^ ^<fvv^ n-^ntVi^, ^y^W/i^ n-^f;H, 
XfoZ> 0 ik36XyF£hZ>i>T/V3r/\,T^(DM:i£MkLXn, it^/^T^Kb*^ 

[0078] oc-±u7^<pmfr^te&m&mm& 

xm. $LtciA\^y*i"}^ ^v^KmRTfm^t&^fo&i&mb'fzm 
mm<£j&ft. iBmmT/^^Mk&mf&ft, tci±n&miTjmm3<Da-*uz? 

mMMX&Z> 0 

[0079] *mWfc£>\,^X^ J&ftLAlbVX^y^'}J*, /^n^V^pjf x RXfm*@i 

5-fc*&mb-tz m w-m.m&.ft*m v ^ D [a] o m fttm&.&<o9m*mt& 

mzmfeZtl-T. mx.lt, #Bf|ll854-94590-5§-4*$L #MBg5-55405-J§-4^&, # 
P^Bg56-45909-^k$&, #^Dg56-163102-5§-4^ #|flB£j57-63310-§-4^ 
#§|Dg57-115408^$g, 4#^Dg58-83006^#, #^DS58-83016^ 
$8, #P*|Bg58-l 38707-5H£3$, #F^D§59-149905-^-^#. # PI Bg 60-2 3404 
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4#BHBg60-32805-i-^$B > #R|DS61-18330#^*, fcrBBDB61-5510 
4#^«, #HB863-3010-!§^«L #BI¥l-315406-£4*8U #^¥2-77413 

[ooso] H»«tt^»CA]©^«w*«5fi*ifefcLr , <S)^>f**s*7Mk&m, m^-m* 
xmrn-fttm. (2) h^>m<Dmm^y*i/$Mk&MRrfm+&*fr&m 

[0082] S^IK^EAj^^M^fflV^^T/^^^^^^A^^^b-C^. 

[0083] Hff^fife^CAD^PJSJCffifflTt^NO^k^^b^O^fr^tbT^ 
h^PDX^i/^y, hy^an/o^i/f^y, M^nn^M?^^, W 
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Zfn^h^^ly. hyyu^nh^i/^^ hyyn^nxK^v'^V, hVzftt 

v>:nhdrv^y^ N i?i5'DD^n^v'f^y, v?ynn^y>^i/^y>^<Dv^^f 
F^TA^^y^ 3 , ^nuby^M-;/^^ yanHJ^hdrv^y^ ynuMJ:/- 

&X%Z> 0 ^h^ya^y^^U^ ZJ^h(D^vi^iy\\^-^\^mn.^ 
[0084] ia^MM^[A](D|^«i^^ffli-sm-7-#t^^tur«, yW^^Xteco^^^ 

7^tv ? n-^DtW, ^Ahyy/l^n-y^An-y P ufcVK ^AhyyA-^n-y" 
f;vxf;v, ^AhyyASM'yy^vl^^vK ^Ahyy/V^n-y^K :*vVK7 

yA^-fyy^/K ^AhyyA^n-^y-^VK ^Ahyy/v^vM'y^v^yK 

^vk ^/vhyyA^v?n-y°ntVK ^A-h^y/l^i/n-y^/K ^AhyyA^^ 
yy'^vK ^Ahyy^^yn-^y^vK ^AhyyA^t^-ni^yw^y/K 

[0085] £fc, m-T-^^-^tb-C, #^3-706-5§-<k#, #F^^3-62805^#, #PJ 

5p4-270705-5§-<k$g, #|ISi^6-25332^<k$&{;i^£*VO ^ £5&2flg:£A_hcD^- 

#^WOOO/39171(^^$^-CV^^^*#[2-8«DB:^fc?>V^tt^0 

[0086] &mw<DmmT/u^$j*4k&mf&ft[B~\kLxi-i, r/^/i-y/^^yAx^^ 
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mtL-Xl^ YV^^TjV*^^ hU^/VT/W^^A, hlJn-TW/VTVl^-^ 

a, hVn-y'^/^T/^^^ PMyy^T/^^^ hyn-^vwr/i^— v 

£<>xmbnzmT^;*v^mmz®im-rz>-btfx%% 0 
coo87] a -*u7^<DM&mmtvxmmT/^~vj±ik&®&$r [b] (D&m fijs. m 

^M»5>[A](D^^^^^j"r^^/Ht(Al/Ti)-C% 0. 1-2000, #£L<i*50 

— iooo-e£>5„ 

[0088] ^PJ^*5V^«, ±fciO[A]S:^[B]^, J&#[C]£LT, ffffci§£5£(l) "C*t> 

[0089] ^[C]c0^Stt^[B]OT/^^^i=s^*j--T5 ; e/l'Jt(Si/Al)-e0. OOl- 

10. 0*b<«O. 005—5, #(£#?£L<te, O. 01— lT*fc5 0 
[0090] a -^U^^fi^fctLTteC ^daV, n-^^, n-^^i' 

m<D^/^-^mmt\^x^(D^xm^^^v^M^^j:^mmx^ 0 tit. 

[0091] a-i-W^ygM 

[0092] ±ffiM^&^53V^T, m-^i±^)tt0.1-20MPa, ^L<«0. 5-6MPa, 

MtelO— 150T\ 0*L<«:3O- lOOt:, $Hc4?£lXfi60— QO'C-Cfc-So fi"£* 

i^nmsii^to. 1— ion#P^ #mxfio. 5-7n#p^-efe5 0 ^3<^a-^^>-^ 
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[0094] ^mm<Dmm^mtvx^ j##[al /&#[bl j&#[c]£2g-s-u o-i 
oo <c-eo. i-io^raRjs:-t-s„ &rf&<Dm&mm-i, mzmfeztift^tK 

[0096] 0. l-lOl^raTffcO, ttj£@to£#lg^fc0O. l-100g 

tz<oo. u*mx'hz>k*m'&mm$ftftxte<, mmmm^<^. ^ca-^ 
*u7^M&i£<D&&mmT-fz>M&fr&z> 0 ^mm^m-i, o-ioo°c, m 

&m<-rz>zki!>mt.\j<\ ^xt^^tmmmw^is^t^o- i-ioogo^m 
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[0097] ^mm^nmmT^-vMt&m&ftmnfemm*. mn, mmmw&ft 

[A](D^^^{C*J-bTAl/Ti^Ht-eO. 5-1000, #mXttl~10(rC*>5. f& 

ftlcYs^/vrK/hy^Y^^syiscotiimm^ mis, ^lbi^t/^^^m 

LTSi/Al^/Wt-eO. 01-5 , £?;£L<teO. 05—lXhZ> o £fciH§J|-£n#K:, & 

coo98] ^Bji-^-ns, 7kmteb*<Dmm&W}M : &tiim-rz>z.bfrT^z> 0 mm<D^ 

#1£0 . 05 — 3(D$afflX&Z> 0 
[0099] ^^PJtCjoV^T, a-^-uy^bVX^ ^ntVy, 1-^ 

=¥ir>\ 4-^;i"<yfV-l, 3-^/v^^-l, l-&?<r^?j:}£&mf Z^b&X 

[0100] */c N a-^^^m^^h(D^M&<Dm^mw^^^^tc^^±ma- 

o 

[0101] ^u^-y>vK°u^yuy?&m&fc&m^ZWr&lzte\,^x^ ^frtfjtcte, 

^lXg^ntV^(D^ifem^fo5V^^^U^t^ P ntV^(D^m^ : fTV\ 51 

m2T.nbhfc&&m&&ftoxh$k\<\ mmnx^hti^v^ti^u^a)^ 

;W7v— WHD^fflfiO. 1—2000. $f^L<«30— 1000. #M#f£L<tel00 

-700-efc^o miT.mxmbtiz#v7v¥u><D±L&mm&n*y^^yh 

(^U>t^tiZ 0 U^<D&m'&fc±J&m/±y$V^— ft) x 100)Otalffl^l — 50w 
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[0102] *mmz&vztem%kte. 7K*^^^&#t\ m^m>M<. u»t>#b 
[oio3] *3mvnbt\z> a-*u7^m&mz, iLW-mmmm^tifr, i^mmm 

mmm 1 

[0104] rfrI£<DSi(OEt) 0. 145mol£EtOH 0. 020mol£fcib^D£>F*)g&£^?{i#IS 

4 

Mf-LfclOOmlcD^^^AtU ^iL-eM#b^^^siCl 0. 050mol«Tb 

4 

fc 0 EtOH^J^(CfflV^c#-^, SiCl £SJ&U JF^6^{C4EtOH+SiCl ^Si(0 

4 4 

Et) +4HCl(^oT, ^<f-eSi(OEt) ^Cl/$*3g£^5 0 ^(D^Ci^Sf^gl 

4 4 

mm?mmm.)&$:tYW--tZ>£. SiCl :Si(OEt) =1:3. 33, Mg£ftfil 

4 4 

o^^%t&5 0 i&t-^t&m^ tf*?vi^w77j-xELfom&m*'fr%x-tz>t, cis 

i(OEt) ^ttii^(DSiS*-e86%^bTV^fc 0 »fc^bft (^£^#120 

3 

^UCbfclOOOmlO^P^ 4 1 {Ci/rc^PT5^80ml^7K-^^ V500ml£rA*U 
-T^J£^^£#*rr5^ ttiZ^OSiS^-CEt NSi(OEt) ^75%£j&bT 

2 3 

[0105] mmmi) 

m^^ClSi(OEt) {U^W^Wyy^ ^96%) 0. O50mol<tv 5 ^/VT5:>- 

3 

0. 050mol£MJjL^VKr5;>0. lOmoKD^^ETlOOmKD— ^^cf^^T'^^l^ 
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. &nttolz.mm&.i;&<D$5— IS©**** 5 , ±fckL,X<DW&tt~rz>*:%ti:mm 

mmm 2 

[0107] rtflS^Si(OEt) 0. 150mol<bEtOH 0. O20mol£&ib;6>e«>l*lg&£:f^i!f #IS 

4 

mzVfrlOOmHDyyX^ZAfo, mUXMWlsfl&bSiCl 0. 050mol£^Tb 

4 

fc 0 mn&}Mnm.f&teSiC\ :Si(OEt) = 1:3. 44, f&t&AmO^JlsO/obttZo 

4 4 

Mce^, tf*?u^hy77j-xfcjtM&mz$rVf-fz>t. tt^^<Dsmmxc\ 

Si(OEt) 5^82%£j#U Si(OEt) 75*11 %3^#L-CV^c 0 

3 4 

[0108] ^WJ2(DSi(OEt) 0. 150mol<D^;b<9^Si(OEt) 0. 170mol^ffibfcJ^ 

4 4 

^te|l»C!£j&£-£*: 0 HK^Mm^^SiCl :Si(OEt) =1:3. 89, Mg£ftJ4 

4 4 

9^%ift5„ £f»##ftf)*£m. ttii^-OSiSp-eClSi(OEt) ^77%^fiKb 

3 

, Si(OEt) ^i9%a#ETV^c 0 

4 

[0109] HW!l2©Si(OEt) 0. 150moltf>;6\b«9^Si(OEt) 0. 155molffflLfc» 

4 4 

fttemmi-Bifctttio nmtbmmm&i-isici :si(oEt) =i:3. 56,j»*« 

4 4 

10^%t#5 o ^^^•WO^mf±^^^Siffi*-C\ ClSi(OEt) ^79%£/&L 

3 

. Si(OEt) ^12%^#bTV^c 0 

4 

[0110] |£&£#!|2<DSi(OEt) 0. 150mol<D^^«?tv:Si(OEt) 0. 140mol'Kfflbfc^ 

4 4 

mzmmzfc!fc&-&tc 0 mw&jmm8.f&tesici : si(oEt) =i:3. 22, 

4 4 

ll^A-%i&5 0 ^»^O^mth^^-OSi^-C\ ClSi(OEt) ^81%±J$L 
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. Si(OEt) ^13%^#UTV^c 0 



4 

[0111] Hi£#l2£>Si(OEt) 0. 150mol£>^;bW£Si(OEt) 0. 135molMbfcJit. 

4 4 

^»4PJ«tJlSJS$*fe.ll«W^mfifeW:SiCl :Si(OEt) =1:3. ll.ftk&SW: 

4 4 

ll*/V%fc*«. ^W*f^#f©fe*ftii*©Sia6!re» ClSi(OEt) &85%§Lf&L 

3 

. Si(OEt) ^i0%^#UTV^c o 

4 

[0112] HflS0j]2£>Si(OEt) 0. 150mol<D/^;fr<9^Si(OEt) 0. 130mol^U/c^ 

4 4 

0*ttR«fcRj££*fc o mn&}m&m.J&teSiCl :Si(OEt) =1:3. 00,M^S« 

4 4 

ll^Evfl^tofcS. £j&^#^<Z)i&mtt&^OSi&g-C, ClSi(OEt) £S84%£j?JtL 

3 

,Si(OEt) /5Ul%^#b-CV^Co 

4 

[0113] ^J£#j]2£>Si(OEt) 0. 150moKD^)^«9{CSi(OEt) 0. 115motf£/BLfcJ^ 

4 4 

^-ttl^^tc^^fco ^WW^m^fiSiCl :Si(OEt) =1:2. 67, M^fttt 

4 4 

12^^%t&5„ ^^^^^mtt^^OSi^2pT% ClSi(OEt) ^75%£/&L 

3 

x Si(OEt) ^7%^#LTWc 0 

4 

[0114] miS^Si(OEt) 0. 167molth\)y/^^mm 0. 020mol£fcib;^C£>l*3?FB£: 

4 

^^^ffl^^bfclOOmlO^^^l-An, ^?&T^#b^^bSiCl 0. 050mol 

4 

£MTUt 0 J^W^ttSiCl :Si(OEt) =1:3. 33, mm&m^/V%t^ 0 %h 

4 4 

Si(OEt) ^73%£jijtU Si(OEt) ^16%£§#L-CV^c 0 

3 4 

[0115] ttMmi(Dhy7^*vmk 0. 020mol©/$xbt9tCi1^ 0. 020moUBl>fc£^ 
tttii^Si^-C% ClSi(OEt) 7$S61%£/&U Si(OEt) ^20%2§#L-CWc o 

3 4 

Jfctfc0!l3 
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[0116] i£&Ml<DhV'7J>\<*vWt8t 0. 020mol<Dfrt>WzflM6k&&i'y* mWt&tLX 
XR!tM&M*#Vr-tZ>ktf:&Z>-<DSimmx\ ClSi(OEt) #27%£j*U Si(OE 

3 

t) ^i8%3S#b-CV^c 0 

4 

[0117] 'Mmm-A*® . ift&th ?KTo-h^^fc500ml<7)Eop79^{cxh^h^> 
v-7^139. 9g(0. 669mol) h*-# J— 7^9. 2g(Sii^fi(C^fbT21mol%) ( 0. 2 
Omol)^it^> 7K^T^^#ffl^T(-xh^nn^9^46. 5g(0. 274mol)£r 

Ttt&^OSi^^&fci:^ 89. 0%<Difc^-Cfc5 o 
[0118] [i!c2] 

Si amo»(mol^) ^^^DD h 'JIh^->-/7>(iiol) 

ttiX^-f h7iW-»7> (mol) +{±ii^-Th7i'nDy7> (mol) 

[0119] m^mwrn. mmmA^, u&tt, mr^~h^m^.tc3L(Dm^n^y^^j^ 

^/VT^570g(7. 79mol)£tt&^7k#T, ^^#HM-t?HtliS(D^^^5^ 
%#U^^^30^P^-CMTb7c o ^<DF^ ^^^25-30^ ^ofc 0 iffiT^T^ 

iSU ^MSt^ S^^10^(D^f— ^-v-3-^@lt-C4h-/KD^/ET62- 
63X:xm^Vtc^^ 144. 3g(0. 613mol)c7)v?^^T5:yM}^hdri/v'7^$r# 
fc 0 ifc3(Cj;oTf±&^Sigp£*£>7c^^ 65. 0%<7)l&^-efc5 o 
[0120] [|fc3] 

Si &m(DM(.mo\%)= m.n^^)l7 3. J h UX h^>->^>(mol) 

ft&^T^lhty^/Giiol) + ft&^rl^yOOy^y (mol) 

[0121] /W2. 4g(Si^fitC^J-LT5. 5mol%) ( 0. 052mol) LTU^Wf^m 
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[0122] ^^m^24hv\^t^m^itmm4bw\m\z.Kmu mm^m^n^o * 

72. 3%T*fe«9, ^-X@<D^m^7*©^i^^^T5yhy3ibdf-^^^(D 
10 

[0123] JV7. Og(Si^S^U-C16mol%) (0. 15mol)^fflb7>l^«^^!l 

[0124] ^-?;—;VA. 6g(Sii^4^Mb-rilmol%) (0. 10mol)£<£fflU 

^ ^— X@^J^T*{i^onhyoih^^7>(7)ttiA^<DSi^-e(DI|X^{i78. 

12 

[0125] rfi|R(DSiCl 0. 145mol%&bti^frfaj®&'MM^ffl^^tcl00m\<D77*=i 

4 

4 4 
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i(OEt) 3&S87%£ritLTV\fco W\&fohfr\ttftM&&M&m&\zUtlOOOm\<X> 

3 

SiSip-CEt NSi(OEt) *S79%^fifeb-CV^ 

2 3 

[0126] mmmi2Rximmmi<D^m(Dm^x'o, mmmitmm^mnmcmm.^ 
-efc^o «£oTOT<D##0tJ-m, ^sj&^fg-xn, •r^^* > hyr/v=^^> 

mmm 13 

[0127] EtOH/SiCl ^-/Wfc£3. 4 (CUT, HJfe^J12i:l^il<D^f^t?SiCl tEtOH<D^ 

4 4 

JSSrffv\ tf*?v^h?77j--eBi!&m-&m$:ttVr1rZ>b. ClSi(OEt) fi57%^ 

3 

HJfefll 14 

[0128] EtOH/SiCl ^e/M££3. 3tCbT, Hi60!ll2i:|^«<Z)jftf^"CSiCl tEtOH^S 

4 4 

ffc£*TV\ tf*?v^hy77s(-X~£Ll&f&&M&ftffi-tZ>b. ClSi(OEt) «67%4E 

3 

15 

[0129] EtOH/SiCl ^r/Vj££3. 2fcLT, ^lfe^J12t|^l^^^-eSiCl £EtOH<D,R 

4 4 

j&£ffv\ ^^n-7b^7^-r*H^^-a-^^^-r^i> cisKOEt) m7%± 

3 

^i^i 16 

[0130] EtOH/SiCl ^/Wt£3. KcLT. H»!)12tl^l^coJ^^-CSiCl <hEtOH<DS 

4 4 

j££tTV\ -Xv&xrrW?'?*— X'BiJ&m&ya&ftVfl-Zt. ciSi(OEt) te86%± 

3 

nmm n 

[0131] EtOH/SiCl ^/Wfc£3. 05^LT, M1&&tl2kmU(D&fcX~SiC\ bEtOH<D 

4 4 

KJ£«tf?V\ X*9wW5°74— Tix)4>^1=^£:91frf 3^ ClSi(OEt) te87% 

3 
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mmm is 

[0132] EtOH/SiCl ^/Wt£2. 95{CLr, ^0!|12i:IWIH(D^^-eSiCl £EtOHtf> 

4 4 

SJ&SrffV^ ^^D^h^7^^--e^^^^W-r5i, ClSi(OEt) &87% 

3 

^IJfefll 19 

[0133] EtOH/SiCl ^Hfc£2. 9^LT, Hjife^!jl2t[Il^<D^^T*SiCl tEtOH^ 

4 4 

j£&*fV\ 13^v^Wy74~^m&m&m*9t^Z>k. ClSi(OEt) te90%£ 

3 

^J&Fll 20 

[0134] EtOH/SiCl ^r/Ht£2. OfCbT, H»iJ12t(D^(D^-CSiCl ^EtOHcDS 

4 4 

j££*TV\ ^^D^h^^^-r^^^^^W-r^t, ClSi(OEt) 3 t±88%^ 
21 

[0135] uT^mji k«s a 



(*:©lix 100) £r^i-„ ^h7c-KKMFR)li, ASTM— D1238(C2pS5;b 



-caututo 230T:, 2.i6Kg^pmr-eio^rao^Biifi^<Dmfi(g)^-ro 

l^^fcV^TMacromolecules 8, 687(1975) ^^VT4§J&Ucl3C-NMR 
*^M^^^3S^JtJ:9JfttlUfc. 13 C-NMR*^lvMi, B^Wf-Si EX- 
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[0136] mm^m<k-ftVdx»hz>f$.ft[cm. ^r^-rmmz^uc 9er. 

W&3\%Wi\,^X. fcb/S^Cfe^Tn— hfC^AUTjoV^c^^T^y-l. 92mol 

. oiMPa<Di&mmmxMm?>i®zft^tc 0 5^ ^ax^^^r^^^^ 

U g ^J^lelUXLfCo @W#)0^«««^.5SPJ^^-C%^(*58. 0*0/5111 
mHgt'feo/Co 

[0137] ^[C]<D«{*^^^^^^^-<7)t 0 -^®^ltj:'9^fi^^fflV^r^*fc 
M%-r^f 0 ^^n-^h^^— (D^^ttGC-14A(ShimazuttM)SrfflV> % 
^tB^^7K^^^^tH^^rfflV^c 0 #7-MiG-100, 20m, 1*3^1. 2mm, 

[0138] ±u<D^xtf*?v^yy774—ftm*ft<>tdfc^ ±i$m<DMi±i>^si' 
h/v^m 2— 7(C7^i- 0 

[0139] zfuK'uy&n&vmzm^tcm&MMi&'MAm, mm.<DMH* j r*vxb#M 
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THC-JCMSMsSJIUSlo Ti^fttt, 1. 7wt%T'feofeo 
[0140] ^nfcV^ofi-^J*, »4^f+©rt^2L©^7 l ^u^ai^--h^u-^'SrfflV^fir 

#[B] £LThy^vVT^-^2mmoU W»^f*fb-g*Wifc# [C] irbTsfffB-C 
»e>*bfc*fifle91. 5mfi%<^^^T5/hyaih^>V7^0. 36mmolA*K 
-CO. 4MPa0>zkHt, tt^^l. 2L&flg3!fcigAbfc. ^"-h^U-^rt^rlO'C 

70 < C-eiH#P^ ffi^£tTofc„ '©PtOS-a-IE^teS. 8MPa-efcofc 0 l^Tt 
22 

[0141] *^>rm<fci^j&#[c]te, £tTtc^-rat)^^bfco art** ft#iz.&mm& 

U fe^CfelTo- M£*AbT:j3V\fc$^nnSfcch^5^9>'0. 015mol&ril 
JtT-<?}fcTbfco JRTil&T^ ^^/VT5^30ml^rji*Pb, MfCT4B^KJ& 

^b-tv^<D<srfit^bfc#^. mmwm^r, G3# : ?x74J\'?—&mjLitm& 

[0142] ±fdT?#e>tbfc97. 7ttft%<^fc^(^^/>T^y)^h^^>7><i:llife^Jl-C 
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[0143] mmwmik&yo&fttcikvx. ^u^^/u^/v^b^y^^m^it^ 

[0144] D^l] 







MFR 


H.I 


mmmm 




g-PP/g-Cat.hr 


g/lOmin 


% 


% 


mmm2i 


41,400 


400 


96.8 


98.8 




41,500 


533 


95.6 


98.6 


ttmm6 


42,600 


76.5 


97 


98.2 



%mm 23 

^^5>[B]tb-Chyrc^/i.T/V$-'>A^2.2mmoK ^[C]tbT^PJ^J:«9 
mhHtc^^/^T^bV^h^-^yT^O. 36mmoU MH^PV^bftMTHC- 
JCM<Dfflftmi&J&ftlA]<Dn^7f*yX7y-%^?>m?'&WX2. 5X 10~ 3 mm 
ol^rHI^AU m^X*7km(0. 4MPa),^k^DtV^(l. 2L)^2gAUfc„ §l# 

ox:x2ommm^m^x, ^<Dm^.^v^^^m± 0 m&mmz, 42k 

g/g-Cat. hu\ MFR«400g/l0min, H. Ite96. 2%, mmraml498. 8%Xh 
MMM 24 

[0146] ^ntV^(Dfi-^(D|^(Cffl^fcia^«^[A]{i. r)f^6D^dr-Y^!;^H±M 
THC-JCM£l£fflLfc 0 Ti^gte, 1. 7wt%-efcofc„ 
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[0147] /oei/yoi^w:, mwmn<D ^mmz^^y-^^wr-v^-'f^M v ^-c^f 

^^^y^-^^m^-^W-^O. 0025mmoK (Of&ftkLXfv/l'hV^b* 
i/i/T^O. 36mmoK ^^vKT^VO. 72mmoU RXf(B)^^t\^XhV^/^T 
yl^^i^mmolSrAfr, ^V^-eO. 4MPa<^7K^> ^b^ntV^l. 2L£rJli#;# 

20B#f B ^H^b-C, e^tD^^^y^DtV^tfCo S^t4«, 35, 800g 
-PP/g-Ct. hr, MFRte615, H. I«95. 9 N ^y^>^R#^ (mmmm) iS97. 
9-CfeofCo 
^0"!J 25 

[0148] (C) ^^^LT^n/Pbyoih^^^7 Vi^^^T^^^iJ^^bfc^^^^ 

&^ii§Lfcb<D£fflWc^f2, mmmtmm^notz 0 m&ftmz. 41, soo g - 

PP/g-Ct. hr, MFRfi400 N H. Ite96. 6, ^y^^yK^f (mmmm) tt98. 5 
HJfe0!l 26 

[0149] (OfiK^-irb-C^n/^hy^hdri/^^O. 36mmol£v^5vVT^0. 72mmol£: 
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